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FOUNDATION INVESTIGATION REPORT
For ‘
Bridge #8
Highway 401 E.B. Collector
Over Etobicoke Creek
W.P. 127-66-27, Site 24-81-184D
Hwy. 401, District 6, Toronto,

INTRODUCTION:

This report summarizes the factual information obtained from a
foundation investigation program performed at the above mentiouned
gstructural site and provides detailed recommendations pertaining to the

structure foundations and related earthworks,
The fieldwork was carried out in two stages:

i) a total of 5 sampled borimgs {BH#1 to #4 and #21), four
accompanied by dynamic cone penetration tests, were originally
advanced between 73-03-01 and 73-11-14 as part of the field
investigation for the éxisting Bridge #9, Hwy. 401 Core over
Etobicoke Creek. Subsequently a Foundation Report was issued
under W.P. 127-66~28 dated 73=05-29 and the bridge constructed
under Contract 74~109, These borings ranged in depth from 4.6
to 13.1 metres, with bedrock being cored in all borings for a

maximum depth 4.9 metres,

ii) The second stage of the field investigation consisted of 4
sampled borings (BH #101 to #104) advanced between 82-01-13
and 82-01-22 for depths ranging from 5.6 to 19.7 metres.
Bedrock was augered in all boreholes and cored in ome for 2.3

metres,

SITE DESCRIPTION AND GEOLOGY

The area under investigation is located at the crossing of Hwy. 401
and Etobicoke Creek in the City of Mississauga, Regional Municipality of
Peel. Topographically, the area can best be described as a broad plain
with the Etobicoke Creek cutting deep into the overburden. The resulting
valley is approximately 125 metres wide with a depth of 12.5 metres. The
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land is primarily used for farming purposes, with Torouto International

Airport located immediately north of the site.

The site ig located in the physiographic regiocn known as the "Peel
Plain". The characteristic deposit, in the vicinity of the area under
investigation is composed of a cohesive glacial till whose thickness is
quite variable. 1In the region, the Credit River, Oakville and Etobicoke
Creeks have cut deep valleys into the overburden. There is, therefore,
no large undrained depression, swamp or bog in this area although in many

of the interstream areas drainage is still imperfect,

The overburden is underlain by grey shale bedrock of the Meaford-

Dundas formation, Ordovician Period.

Subsurface Conditions

In general, the extent and compogition of the overburden is wniform
across the site. The predominate natural surficial deposit is a cohesive
glacial till consisting of silty clay with sand and varying amounts of
gravel extending for a maximum thickness of 5.1 metres during the recent
investigation. Borings in the vicinity of the creek channel encountered
a fluvial deposit composed of sand and gravel with fines for a maximum
thickness of 3.1 metres during the initial investigation. In boreholes
put down through the dpproach embankments of the existing Etobicoke Creek
Bridge, fill material up to 10.1 metres thick, composed of the parent
glacial till material of the area was found to overly the till and/or
shale bedrock. Weathered shale bedrock was encountered in all borings at
elevations ranging from 139.9 to 141.7.

The boundaries between the various soil types as encountered at the
time of investigation, insitu and laboratory test results, as well as
stabilized ground water levels, are shown on the attached Record of
Borehole Sheets. The locatiouns and elevations of the borings along with
a profile and four estimated stratigraphical sections based on borehole
data, are shown on Drawing No. 1276627-A.

The wvarious soil types encounterad are briefly described in the
following paragraphs.



Embankment Fill Material

Borings advanced through the existing approach embankments indicate
the fill material to be predominately derived from the parent glacial
till of the area, consisting of a silty clay of low plasticity with some
sand and varying amounts of gravel. This f£ill was encountered for
thicknesses ranging from 3.7 to 10.1 metres at the abutment locations,
and some 1.2 metres at the pier locations during the recent field

investigation.

Typical grainsize distribution curves for the cohesive fill material
are plotted on Figure 1. Results of water content and Atterberg Limit
testing on recent samples are plotted on the Plasticity Chart (Figure 2)

and summarized as follows:

Range Average
Water Content w) % 13-20 15
Liquid Limit (W) % 33-39 37
Plastic Limit (Wb) pA 16=20 18
Plasticity Index (Ip) % 1520 . 19

These results indicate the matrix of the cohesive Fill to be an

inorganic silty clay of low to intermediate plasticity (CL-CI).

Based on Standard Penetration Test 'N' values generally averaging 10
to 12 blows/0.3 wmetre, it is estimated that the f£ill material has

undergone a relatively moderate degree of compaction,

Silty Clay, Sand, and Gravel (Glacial Till)

The natural surficial deposit across the site is a glacial till
composed of silty clay of low plasticity with sand and varying amounts of
gravel. As a result of previous comstruction activity, this till is
often reworked and difficult to distinguish from the overlying derived
embankment f£ill material. Where identified in the recent investigatioun,
it ranges from 1.7 to 5.1 metres in thickness, and contains an increasing

frequency of fragments and detached slabs of weathered shale and
limestone in it's lower portion.



Results of identity testing of recent samples (plotted on the
Plasticity Chart, Figure 3) indicate the cohesive matrix of the till
material to consist of a inorganic silty clay of low plasticity {(CL),
Typical grain size distribution curves for this deposit are shown on

Figure 4.

Based on interpretation of 'N' values ranging l4 to in excess of 100
blows per 0.3 metres and augering operation, the consistency of this

deposit ranges from stiff to hard.

Sand and Gravel Alluvium

Three of the borings carried out for the initial investigation
identified an alluvial deposit composed of sand and gravel with traces of
silt and clay sized particles, ranging in thickness from 2.1 to 3.1
metres. Based on interpretation of 'N' wvalues the denseness of this
river deposit ranges from loose to dense. This material was not

encountered in the recent investigation.

Bedrock

Bedrock surface was encountered immediately below the glacial till
and embankment fill material at depths corresponding to elevations
ranging from 140.5 to 140.8 during the receat investigation. These
elevations closely relate to elevations of 139.9 to 141.7 encountered
during the earlier investigation. The surface of bedrock appears to be
relatively flat across the site and can be expected to exhibit minor

undulations across the footing locations.

Based on visual examination of BXL rock cores, bedrock is described
as a thin to medium bedded dark grey shale with occasional thin layers of
limestone and silty limestone of the Dundas Formation. .This formation is
generally weathered in the upper layers and frequently trausitional with
the overlying till layer containing frequent fragments and detached slabs
of shale and limestone. The badly weathered zone of shale near the top
of bedrock grades through a zone of moderate weathering into intact
bedrock. The depth of weathering varied from 0.7 metres to in excess of
3 wmetres across the site.



Groundwater Conditions

Readings of stabilized water levels taken in open boreholes,
indicate a water table ranging between elevations 140.9 and 142.1. This
elevation roughly corresponds with the creek water level, and can be
expected to fluctuate accordingly.
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DISCUSSION AND RECOMMENDATION

In order to accomodate the upgrading of Hwy. 401 west of Hwy. 427 to
a collector/core uetwork, East and West Bound Collector Bridges over
Etobicoke Creek are required. The proposed E.B. structure (Bridge #8)
will be designed as a 3 span (27 =~ 33 =~ 25 metres) concrete girder
structure with a total width of 20 metres, accomodating 4 driving lanes
and 2 break down lanes. A proposed Hwy. 401 E.B. Collector profile grade
of 155.5 and Etobicoke Creek bed of some 142 will necessitate approach
fills in the order of 13.5 metres, however a majority of these approach
embankments have been in place since 1974 as part of the adjacent core

structure construction,

In consideration of the proximity of competent weathered shale
bedrock to original ground surface across the site, recommendations
pertaining to the foundations of the new structure and related earthworks

are summarized as follows:

 STRUCTURE FOUNDATIONS

Abutments

Considering the height of the approach embankment, abutments
elements should be perched within the approach fills and supported on
end~bearing piles driven into the weathered bedrock. Assuming a 110HP310
steel 'H' section pile equipped with the standard M.T.C. reinforced tips
(velded flange plates) and driven to a minimum set of 15 blows/25mm for
the last 75 mm with a hammer capable of delivering 2 minimum energy of
48,000 joules/blow, the following design parameters are recommended

Factor Capacity at U.L.S. " 1650 kN
Capacity at S.L.S8. Type II 1000 kN
Ultimate Capacity 3000 kN

Based on the previously mentioned pile driving criteria, piles
should penetrate to the following minimum tip elevations.

West Abutment Elev, 140,35
East Abutment Elev., 140.0
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Gradation of £ill in the zone of pile penetration should be

rastricted to a maximum gize of 75 uwm.

Piers

In consideration of the proximity of weathered bedrock to the creek
bottom, it is recommended that the proposed piers be supported on spread
footings founded within the weathered shale bedrock. For footings
founded at or below elevation 139.0 for the east pier and elevation 140.5
for the west pier within the weather shale zone the following design

pdrameters are given

Factored Capacity at U.L.S. 1000 kPa
Capacity at S5.L.S5. Type II Not Applicable

In order to insure minimum settlement of footings, the base of
footing excavatiouns into the weathered shale should be covered with a
thin working slab of lean concrete immediately after the completion of

the footing excavations.

A minimum of 1.3 wetres of earth cover is required for frost

protection considerations for all footings and pier pile caps.

Embankment Stability and Settlement

No deep seated rotational/sliding-type of movement are anticipated
considering the proximity of competent till and level bedrock surface
beneath the embankment. However, due to the high £ill heights
contemplated, stability of the embankment material itself is of councern.
Stability analysis of the fill based in terms of total and effective
stresses as carried out for the original report indicate that for fills
ranging in height from 10.6 to 13.7 metres will be stable with 3:1 slopes
in both the longitudinal and transverse direction. Alternatively,
standard 2:1 slopes with a mid height beam of sufficient length so that

the overall slope is not steeper than 3:1 is acceptable.

The toe of the embankments should be protected from future scour
action by the use of an adequately designed riprap scheme.



All orpanic and softened material should be stripped from within the
plan limits of the immediate approach embankments prior to placement of

any fill.

In addition, all new fill material should be properly benched in the
existing slopes as per current M.T.C. standards,

In order to minimize post construction maintenance problems as a
result of settlements within the embankment £ill material, it is
recommended that fills be comstructed and left in place for as long a
period as possible prior to final grading and'paving operations.

Other Considerations

Provided backfill to the abutments consists of free draining
granular material and adequate provisions are made for an appropriate
drainage scheme, the following equivalent fluid pressures may be assumed

for computation of earth pressures.

a) At ultimate limit state
= active condition 8.0 kPa/m
- at rest condition 10.0 kPa/m

b) At serviceability limit state
- active condition 6.5 kPa/m
- at rest condition 8,5 kPa/m

To ensure the placement of pier footings "in the dry", maintain the
integrity of the existing creek banks and prevent softening and/or
undermining of the existing Bridge #9 pier footings, it will be necessary
to carry out the excavations for the new pier foundations within a
sheeted cofferdam or alternatively, a staged braced excavation carried
out in conjunction with creek flow diversion. However, pumping from
sumps will be rvequired to control water infiltration in either schemes.
Anticipated driving depths of steel sheeting is no greater than weathered
shale surface with possible refusal being met within the fragmented shale
and limestone zone in the glacial trill,

Temporary cut slopes for placement of sbutment piles will be stable
at a 1.5:1 geometry, however care must be exercised not to disturb or
undermine the existing Bridge #9 abutment pile cap.



MISCELLANEQUS

The fieldwork for the original investigation (dated 73-03) was
carried out under the supervision of Mr. V. Korlu, Project Foundations
Engineer. The recent fieldwork was supervised by Mr. V. Parker, Field
Technician, wutilizing equipment owned and operated by Atcost Soil

Drilling, Concord.

This report was writtenm by Mr., T. J. Kazmierowski, Foundation

‘Engineer, and reviewed by Mr. M. Devata, Senior Foundations Engineer.

T. J. Kazmierowski, P. Eng.
Foundation Engineer
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M. Devata, P. Eng.

Senior Foundations Engineer



APPENDIX



OFFICE REPORT ON SO EXPLORATION

Ministry of
Tranuogristion ang
Communieations

WP 127-66-27

RECORD OF BOREHOLE No |

LOCANON  Co-ords, N 4 B34 685.43

E 294 832.4

METRIC

ORIGINATED BY ViR,

pisT 6 Hwy,_ 401 BOREMOLE Type Auger, Cone Test snd BXL Rock Core compPILED By J.B.
DATUM _Gaodetic DarE 1973 03 01 checken oy G
DYNAMIC CONE PENETRATION
SOt PROFILE SAMPLES | & “.&: RESISTANCE PLOT pasne NATRAL =
, = a HoistuRe o REMARKS
= - gg Y 20 10 s0 30 100 LIMIT  CoNTENT LIMET ig
Q E‘ i QE L i f 1 It WD W WL o &
gLEy DESCRIPTION alm| W B Zo 5 SHEAR STRENGTM [P A—— B GRAIN SI12E
BEPTH wlZ] Z | S 138 | 5 |ounconsine  « riEw vane WATER CONTENT (%] 7 [OSTIBUTION
21z y | BV & |® quick TRIAXIAL  x LAB VANE 19 20 ";o‘ ") (%)
144,0{Ground Surface & # & , GR A 81 CL
0.0|5and and Cravel e e
traces of Silty Clay % - +
Looge to Compact ? s L) S8 5 ba
.
= <
ael 21 8@l 31 142
TEaTE " 17T g
140.9 Fragments i -of"3 "8 I0GI15 em
3.1Grey il 4 | RO 4TE
BXL | BEC |
Weathered RC | 99% 140
5 x| Rec
Shale Bedrock
6 RC oot
BXL | REC 138
137.3
6.7 |[End of Borehole

+3, &5 Numbers refer 1o
Sensitivity

20
155 {%) STRAIN AT FAILURE
0




OFFICE REPORT ON SO EXPLORATION

DNty

Ministry of
@ Transportation ang
Commumestinhy

RECORD OF BOREMOLE No 2 METRIC
wp _ 127-68-27 VOCATION Co-ords., N 4 834 682.1; E 294 853.8 ORIGINATED BY V.E.
DIST B . HWY, 401 BOREHMOLE TYPE _Auper, Conme Test & BXL Rock Core COMPILED a8y _ J.B.
paTuMm . Geodetic DATE 1573 03 02 CHECKED 8Y
wi OYNAMIC CONE PENETRATION
SO PROFILE SAMPLES :':‘“ Y | Resietanice hor e AT =
£Z | Y rert A6 e S i BT REMARKS
- 29 » 0 40 s0 80 we | CONTENT Z=
O] o 4] - » | 5 N i 1 Wp W ' Sw &
ELEV wist B! w298 § [sHEAR STRENGTH AP 3 | GRaN SIZE
BTH DESCRIPTION 2|31 2| 5|38 § |ounconmme e mmovamel o e wy| 7 [PSTRIBUTION
iz » | EC | @ |eouck rraxia  x ap vane |WATER CONTENT (% (%)
143,41 Ground Surface “ * _L \ad - GR SA 51 CL
Q.015and snd Gravel - y —
traces of Silt oy, C"
"4
siyi.88l 21 P O ‘
Compact o T S8 18 CM:”"' o 56 31 ( 13 )
.2 ‘o
M‘g.y TT 351180025 e T~ 100/5 o
140
4.1 ASt - [oTL S
Wesathersd
Shale Bedrock 5 | g pook 138
Sound
g | RC100%
BYL REC
138

Ead of Borehole

o3, x5 : Numbars refer 10
Sensitivity

20
15 65 {%) $TRAIN AT FAILURE
19




OFFICE REPORY ON SOIL EXPLORATION

Mimigtry of
@ Transpartation sed
Gommumeations

Qnrano

RECORD OF BOREHOLE No 3

METRIC

WP _127-66-27 LOCATION _Comords, § 4 834 §99.5: E 294 876.6 ORIGINATED BY _V.K.
pisT_6 Hwy 401 BUREMOLE Typt _Auger Cone Test & BRL Rock Core COMPILED BY _ J.B.
OATUM _Geodetic DATE 1973 03 07 CHECKED BY
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES ?_Jm 2 |ResistANCE PLOT nane W8 el L E | eeman
= 8| 4 20 40 40 80 106 |UMT COnTEr LmT Z O EMARKS
Ofe a = ) h p p : Wp W w, | 5% &
ELEV 2 lglwl 2185 é SHEAR STRENGTH A — = 1 oraN size
DEPTH DESCRIPTION =|E 28 8% § |0 UNCONFINED ¢ FIELOVANE|ren wouren sl Y DISTRIBUTION
gz 5 |EU | @ |eouck TRana  x a8 vane B a0 30( . (%)
143, 51Groumd Surface » £ o GR SA 851 CL
0.0} (Glacial Till) BIT: i ——
Silty Clay, with -
Sand and Gravel T Iy a
Hard i 142
141.7 ] 100720 = ,
1.8{Gray TR | A% et
Shale Re| 172
Bedrock J BXL c
’ 140
Weathered %5 BXL REC
infact ~
RC | 942
BXL REC
137.8 128
5. 7]End of Horehole

20 '
o3, 5% Numbers refer 1o 5 04 1) sTRAIN AT FAILURE
19

Sensitivity




OFFICE REPORT. ON SOOI EXPLORAYION

Miriigtry of

Trangportatin snd

Commymedtiung
Qntanc

RECORD OF BOREHMOLE No 4

METRIC

wp  12T-56w27 LOCATION Coords, N & 834 715.7: B 294 898.6 ORIGINATED BY _V.K,
pisT . § Hwy _401 BOREWMOLE Type Auger, Come Test & BXL Rock Core COMPIED BY _ J.8,
DATUM _ Gagdetis DATE 1973, 03,462 CHECKED 8Y .
SO PROFILE SAMPLES o w | OYNAMIC CONE PENETRATION
~"~f‘£ 3 | RESISTANCE RLOT oastic DATURRL e M§ REMARKS
- ” go 3 20 a0 ) 80 100 Limtt CONTENT  LIMIT EQ E A
2% w305 3 [swear stremotn e v "M% . N size
LEV w a, s A REN ] [ e e Al
DEPTH DESCRIPTION - § ol - 8% § O UNCONRINED  « FELDVANE| oo o con iyl Y DISTRIBUTION
S 5 | E9 | & |eouck rmana x Las vane [WATER C {%) {%)
150,31 urface a £ @ o 20 30 GR $4 Si Gl
0.0 7L 150
Siley Clay, traces of
Sand, Gravel & organie
148, 81SeiLE ganlesh 1| S8 8 X
1.5((Glacial T111) Nz e *
Silty Clay, Semd end || [}l 531 27 N 0 b= 531531
crav21 i = Erd 148 e 160/15 o
Very Seiff to Hard ." 3l 88! 77
AT e s 7 e 15 37 43 3
*;r 146
b LS 88 | 100415 em
SRR o Bt s
with detached slabs  [[; [-p—Sa--L00413 cm " S
sud fragments of A
weathetred Shale and A » 7158 TI00410 cm
1 1 Aui
imestone 4k A ils om
e ;d:
4 TS TIOON0 em| 142
A
[ laiA
139.9 N 140
10.% [Grey o RS
BXL | REC
Vegthered 4 | BC|7TR
Shale Bedrock BYL | REC 138
337,2

13,1 End of Borshole

+3, &5 . Mumbers refer 1o
Sensitivity

I
153 (%) STRAIN AT PAILURE
i)




GFFICE REPORT ON SOIL EXPLORATION

Ministry af
@ Transporiation snd
Cammunications

Cntarg
RECORD OF BOREHMOLE No 21 METRIC
WP 137-66m27 LOCATION _Cow-orde, N 4 834 697.2: E 294 838,23 ORIGINATED 8Y _J.B.
pisT 6 Hwy . 401 BOREHOLE Type Hollow Stem Auger & Rock Core COMPILED BY __ T3,
OATUM __Geoderic DATE 1973 131 14 cnecxen sy CF2
. DYNAMIC CONE PENETRATION
SO, PROFILE SAMPLES % | M RESISTANCE  PLOT NATURAL £
o 3 MASTIC  marsTuRe ti?.‘.‘? e s REMARKS
" - §§ » 20 40 60 40 106 W cONTENT zZz
9 & b = - { ; h i 1 Wp W w,| 5% &
ELEy 1P| 2 2|85 | § |sHEAR STRENGTH i i 2 | graiN Siz¢
DESTH DESCRIPTION - § =1 g 8% = o unconFiNeED + FIELD VANE ATER YENT 1% y DISTRIBUTION
g1z 5 | B9 | & |eouex rranal  x s vane |W ER CONTENT (%) {*%)
163.0 {Groynd Surface @ : w GR 5a 51 CL
G.Ul5and and Gravel B 4“_
trace of Sile . ;
Compact to Dense ol 1] 881 26 142
1608 ot 21 ss | am
2 earerad 355110013 en
Shale Bedrock 4] 881 5045 em 140
ot bands of Limestona s kel 709
138.4 REC
4.6 End of Borehole

,a' x5 Numbers refer 1o
Sengitivity

0
1848 [%) STRAIN AT FAILURE
10




Misiistry &)
Transpattation and
Cominumestions

@

tan

W e __127-86m27

RECORD OF BOREHOLE No 101

LOCATION _Co-orda, W & 834 697.7:

E 294 910.0

METRIC
ORIGINATED 8Y V.2,

OFFICE REPORY ON SOIL EXPLORATION

pIsT 8 HwyY 401 BOREMOLE TYpg  Solid Stem Auger COMPILED 8Y V.7,
DATUM _ Cacdetic pare 82 01 13 enecxeo o (92
ul JDYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | &5, | 2 |Resistance PLot MaTykaL =
= HASTIC  woisTuRy  UGUE |  T REMARKS
- 5| 4 20 a0 60 a0 oo VM7 cowrenr tmr 3O
Ol o = 2 ) 1 L h i Wp W w | Sw &
LEV . (8| w| 21938 ] & |sHEAR STRENGTH —_— 3 | GRAIN SIZE
Ber DESCRIPTION e 3| 2| 3|38 ] % |ounconmned  + rieto vane aer conTent )| 7 |PSTRIEUTION
g z 5 | &Y & e QUICK TRIAXIAL X LAB VANE w 10 g’g‘ EBD( ") %]
149, 3|Ground Surface n N w GR SA S| CL
0.0]FIiL
ék;wﬂmd Glacial Ti1l)
{ity Clay 1 10
sotie Sand 58 148
trage of Gravel 2.1 85l 1y 7 19 40 34
stiff to very stiff T35 15 ,_%,_
145 & (N4 s8] 17 146
3.7|Grey T e TS b
(Glacdal Ti11) RRY
S1lty Clay s 1 s8] a9
some Sand A% . 144
trace of Cravel vdl
with fragments of ane
Shale and Limestone [T 7. SS.| 60 4
Hard | L
Pak 142
Ry
prheleslss
140. 5 s R
. b ey
91 85 110045 em | 140
Waaghered 10 | 88 | 100415 om 138
Shale Bedrock
oceasional thin layers B RC | REC
of Limegtone BXL | 8%
135.5 xc By 136
13,7 [End of Borehole o

*3’ %5 ; Numbers refer to
Sensitivity

Fie)
153 {%) 5TRAIN AT FAILURE
1




OFFICE REPORT ON SOt EXPLORATION

Miriustry of
@ Transprtation S
Lammumesitions

rano

WP i27-66-27

RECORD OF BOREHOLE No 102

LOCATION _Cowords. N & 834 6900y

E 294 B8B.6

METRIC
ORIGINATED BY _V.P,

pisT 8 Hwy 401 BOREMOLE Typg _Solid Stem Augers cOMPILED Y V.D.
DATUM __fepderic DATE 82 01 20 CHECKED B8Y
DYNAMIC CONE PENETRATION
SON. PROFILE SAMPLES | &, | 2 |Resistance ot agrie M|
% b4 LY ﬂovs:u':s LT '-'-:(3 REMARKS
5l @ $6) % 20 0 0 80 00 PO U UL Zg s
s e l P
LBV DESCRIPTION gl w2 "-‘% 5 SHEAR STRENGTH e et 2 | craN sizt
DEPTH M EIN-AE %O 5 |0 UNCONRNED  » FEDVANEL L o ol oy |DISTRIBUTION
gz y | EC | & |eouck TRiaxiAL  x LAB VANE w CONTENT (%) ("%}
143.6 [Ground Surface % G & 020 30 GR SA §1 CL
0.0](Glacisl Till) ap
Silty Clay with Sand, .
trace of Gravel 1) 851 15 Y 9 28 319 24
stiff to very sciff 142
B
Grey il
140.5 |$hale fragments A adlssl2el WL P
3. 1|Grey 4 48
Shale 58 140
Bedrock Z.l.58 1 4% [ S
g.1.581 #3
Weathered 138
oct. thin layers of I.1.58 | 10040 em
Limestine
136

138
7

on intact bedrock.

o7
9 E:fusal. Lo augers
d of Borshole

+3, &5 ; Numbers refer 1o
Sensitinty

20
15.0-5 {%) STRAIN AT FAILURE
10




OFFICE REPORT ON 504 EXPLORATION

Mipustry af
@ Transportation and
Communications

Qnitaro

RECORD OF BOREHOLE No 103

METRIC

on Intact bedrock.
Pud of Borehole

w P 1276627 LOCATION Co=ords, N 4 834 688.2: E 294 844.3 ORIGINATED 8Y V.2,
oist 8 pwy 401 BOREHOLE Typg Solid Stem Augers compnep sy, V2.
DATUM Leodatie DATE 82 01 21 CHECKED By M
DYNAMIC GONE PENETRATION
501 PROFILE SAMPLES g,m E RESISTANCE ~ PLOT pasric AU =
1% o LimET 2‘8&’,;‘"5 Ryt - REMARKS
e w z=2Q 20 40 69 80 100 W W W %;; &
Jom
ElEv sEsCRIPTION B g [sHear sTReNGTH E e ] TR | oram size
DEPTH w[E] 2| 5188 | T |ounconmned v rewD vane rer content | 7 [PETRBUTION
2z 3 | §C | & |ecuck ranaL  x LaB vane WATER CONTENT (%) {*)
163,86 | Cround Surfsce s ! @ 0 20 30 GR sA $1 CL
0. 01Fi1l v
Reworked Till and
142. 4 |Coterete Slabs
T.Z{(Glacial TLiil) PP X | 1
8iley Clay with Send []o{*L 1. 881, 28 i
and Shale fragments i
140, 7 19 3 r y > 2 381 197 q
2.9 Grey 31 8
Wesrhered 2 1130 140
Shale Bedrock 41 381 120418 em o ]
5 88 1 10049 cm
138.0
5.6 [Refusal to Augevs

*3, wF . Numbars refer to
Sansitivity

P
15 -5 (%) STRAIN AT FAILURE
16




OFFICE REPORYT ON SOOI EXPLORAVION

]

whmstry of
@ Transportsnon s
o Cammumeations

RECORD OF BOREHOLE No 104

METRIC

WP _127-56m27 LOCATION _ Comoyds, N 4 B34 658.8; E 294 811 7 ORIGINATED 8Y _V.P.
osT 6 HWwWY 401 BOREMOLE tYPE _Solid Stew Augers coMPLED By V.P.
DATUM _ Gegdetde DATE g2 01 22 CHECKED BY
Ww | DYNAMIC CONE PENETRATION
SO PROFILE SAMPLES | &, | 2 |ResistaNce mior s e |
4 o T eosTuRe t&?r %0 REMARKS
P ~ | 38 20 40 40 20 100 GONTENT zZ=
[ "™ Wl ‘E i i 1 | i Wp W w‘ oW &
BLEY DESCRIPTI |8y 2|28 5 SHEAR STRENGTH R — 2 | GRAIN $IZE
DEPTR ON w3 5| 3|38 | g |ounconane v rmpvanel o]y [DISTRIBUTION
é F4 y [EY | & |eouck TRAKAL  x La8 vaNE w CONTENT (%) (%)
134, 1|Ground Surface 5 : & 0 20 30 GR 5A SI CL
[+ RS my " o e s
{Beworked glacial e411)
Silty Clay, sows Sand 11| 88§ 7
varying amewmts of -~
Gravel 21 881 11
152
31 881 57 o 26 18 38 18
el ssl a2
5 sl 11 o i 24 12 39 25
Angular Shale and - 1s0
Litiestone fragheate 6.1 8581 19
Firm to very stiff
148 o
7..881 14 ’ 11 13 43 33
g1 581 27 146
g | ge! a4 G+ 4 19 20 38 23
144,90
10.1] (Clasial T111) Al 144
Silty Clay, some Ssnd [la
varying mmounts of AR 55, 43
Gtavel B
" 142
Very stiff go Hard W3l | 88| 28
140, 8 P
13.3 (Grey
LR85, L HR6420 o) 140
13 | S5 | 110413 em .
Weathered 138
Shale
Bedrock 16,1 85 110048 on
iwith thin layers of
Limestone 136
o8&
19.7 |End of Borehole
* Hete: W.L. not
establighed

+3, %5 . Numbers refer 10
Sensitivity

20
1548 (") STRAIN AT FAIURE
10




7812 M

UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
CLAY & SILT Fine Medium [ Coorse Fine |  Coarse
GRAIN SIZE IN MICROMETERS TMINISTRY SI1EVE DESIGNATION | Metric)
i 2 3 45 10 20 30 4030 75um 1504m 300um s00pm 1. 48 2.3@#«‘ 9. 5mm 19.0mm 37.5mm  53.0 mm
100 11 Hlﬂ 10bum 250,m  425um 850 um 2.00mm 4.75mm 12mm | 20.5mm | Siome] 750mm
7 o
90 io
80 20
10 30
v %0 400
2 z
3 <
3 w
50 50
,% LEGEND ;iJ
= BH [SAMPLE SYMBOL &
o 40 60 =
30 & 70
4,
0>
20 (db 80
m\k‘
&
10 90
o 100
) 2 3 4 5 10 20 30 40 270 200 40 160 €080 90 30 20 i w08 4 LA A " LI U/ L 3 /Y
MINISTRY SIEVE DESIGNATION {imperial)
Minisly of on and GRAIN SIZE DISTRIBUTION FIG No |
L/ Communicaions FILL (Reworked Glacial Till) WP 127-66-27
ntati

SILTY CLAY, SOME SAND VARYING AMOUNTS OF GRAVEL




Oct 75, FF.5-21

60

50 _ yd

P

A

%

Ci

W

c | | LEGEND
pd BH | SAMPLE | SYMBOL

/ MH OH

PLASTICITY INDEX

»
=
*

10 ' //
e — T N
T
/v M1 Ol
ML 7 ML ot
c() 10 20 30 40 50 &0 70 80 20 100
LIQUID LIMIT % ’
Ministry of i ‘ '
@ Transponation and | PLASTICITY CHART FIG No 2
O, Communications FILL (Reworked Glacial Till) WP 127-66-27
SILTY CLAY, SOME SAND VARYING AMOUNTS OF GRAVEL




Oct 75, FF-5-21

60
50 yd
CH

40
;& CH
=
[m
Z
,3
b
v
o
= c LEGEND

/ B H SAMPLE | SYMBOL
20 /
. .
MH OH
10, f. /
I NN
7 M1 (o]]
ML 7 ML oL
00 10 20 30 40 50 &0 70 80 90 100
LIQUID  LIMIT %
© Ministry of ) FIG No 3
@ Transportation and PLAST‘C‘TY CHART
Communications WP 127-66-27

Ontario

Glacial Till = SILTY CLAY Matrix




7812 M

UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
GRAIN SIZE iN MICROMETERS MINISTRY SIEVE DESIGNATION { Metric)
t 2 3 45 1o 20 30 4050 y5um 150 m 300um 500m Pimm 2,38 mm ?.5mm 0.0 mm 37.5mm 530 mm
100 I s3um 106 um 250,m 425 um B30 2,00mm 4.75mm 2mm | 265mm | 30wl 75.0me
//
90 10
_ﬂn-/
80 e 20
=
///
70 o 30
60 P 400
) p w
z L Z
ﬁ B VO 0 N YOS S T B % N // . :‘,
g / ¢
50 ra 50
z ) LEGEND 5
o
& v BH  |SAMPLE SYMBOL =
< 40 102 ] 60 &
V7
oy
30 y 70
d l
20 8O
14} a0
o) 100
] 2 3 4 5 10 20 30 40 210 200 140 100 6050 40 30 20 16 108 4 Yt owy W e iy a2l e
MINISTRY SIEVE DESIGNATION {Imperial)
Q) o GRAIN SIZE DISTRIBUTION FIG No 4
Communrications SILTY CLAY , SAND & GRAVEL WP 127-66-27
Ontario ’

( Glacial Till)




EXPLANATION OF TERMS USED IN REPORT

N VALUE: THE STANDARD PENETRATION TEST (S8T) N VALUE IS THE NUMBER OF BLOWS REGUIRED 10O CAUSE A STANDARD Simm Q. 0. SPLIT BARREL
SAMPLER TO PENETRATE 0.3m INTC UNDISTURBED GROUND IN A BOREMOLE WHEN DRIVEN BY A HAMMER WITH A MASS OF &3.5kg, FALLING
FREELY A OISTANCE OF 0.78mM. FOR PENETRATIONS OF LESS THAN 0.3m N VALUES ARE INDICATED AS THE NUMBER OF BLOWS FOR THME PENETRATIOM
ACHIEVED, AVERAGE N VALUE !5 DENOTED THUS W,

DYNAMIC CONE PEMETRATION TEST! CONTINUOUS PENETRATION OF A CONICAL STEEL POINT { Simm O.D. $0° CONE ANGLE) DRIVEN BY 475 )
IMPACT ENERGY ON ‘A’ SIZE DRILL RODS. THE RESISTANCE TO CONE PEMETRATION 15 MEASURED AS THE NUMBER OF BLOWS FOR EACH 0.1m
ADVANCE OF THE CONICAL POINT INTO THE UNDISTURBED GROUND.

SOILS ARE DESCRIBED BY THEIR COMPOSITION AND CONSISTENLY OR DENSENESS.

CONSISTENGY: COHESIVE SOILS ARE DESGRIBED ON THE BASIS OF THEIR UNDRAINED SHEAR STRENGTH [ €] AS FOLLOWS:
Y 012 12-25 25«50 | so-100 | 100-200} >200
VERY SOFT SQFT FIRM STIFF VERY STIFF HARD

DENSENESS: COHESIONLESS SOWS ARE DESCRIBED ON THE BASIS OF DENSENESS AS INDICATED 8Y SPT N VALUES a§ FOLLOWS:
]N(ELQWS/O.J:‘M 0«35 5«10 10+ 30 30 - 50 > 50
VERY IQOSE} LOOSE COMPACT DENSE  |VERY DENSE

ROCKS ARE DESCRIBED 8Y THEIR COMPOSITION AND STRUCTURAL FEATURES AND/ OR STRENGTH.

I3

COVERY: Sum OF ALL RECOVERED RQUK CORE PIECES FROM A CORING RUN EXPRESSED AS A PERTENT OF THE TOTAL LENGTH OF THE CORING RUN.

- —_—

SUM OF THOSE INTACT CORE PIECES, 100mme IN LENGTH EXPRESSED AS A PERCENT OF THE LENGTH OF THE CORING RUN.
THE ROCK QUALITY DESIGNATION {R Q D}, FOR MODIFIED RECOVERY, 15:

MODIFIED RECOVERY:

i RQD (%) Q -25 25+~ 50 50«75 75 « 30 90 ~ 100
VERY POOR POOR Fare G0 FXCELLENT
IOINTING AND,_BEDDING :
SPACING 50mm 50 = 300mm{ 0.3m - im m < im =3m
JOINTING VERY CLOSE (#1313 MO, CLOSE wiDE VERY WIDE
BEDDING VERY THIN THIN MEDIUM THICK VERY TMICK

ABBREVIATIONS AND SYMBOLS
MECHANICAL PROPERTIES QF 501

FIELD SAMPLING

55 SPUT SPOON TP THINWALL PISTON m, kpa*!  COEFFICIENT OF VOLUME CHANGE
W5 WASH SAMPLE OS5  OSTERBERG SAMPLE Ce - 1 - COMPRESSION INDEX
§ T SLOTTED TUBE SAMPLE R ¢ ROCK CORE <y i SWELLING INDEX
85 BOCK SAMPLE fH TW ADVANCED HYDRAULICALLY Cu 1 RATE OF SECONDARY CONSOLIDATION
CS CHUNK SAMPLE P M TW ADVANCED MANUALLY g, m2/s  COBEFICIENT OF CONSOLIDATION
T W THINWALL OPEN F 35 FOIL SAMPLE H m ORAINAGE PATH
Ty } TIME FALTOR
STRESS AND STRAIN u %  OEGREE OF CONSGLIDATION
u, ke PORE WATER PRESSURE Wy  KPa  EFFECTIVE OVERBURDEN PRESSURE
n i PORE PRESSURE RATIO o kb PRECONSOLIDATION PRESSURE
T kpa TOTAL NORMAL STRESS % kpa SHEAR STRENGTH
! kra EFFECTIVE NORMAL STRESS e’ kb EFFECTIVE COHESION INTERCEPT
T kpa  SHEAR STRESS ¢ =*  EFFECTIVE ANGLE OF INTERNAL FRICTION
o .0 kPo PRINCIPAL STRESSES &y kPa  APPARENT COHESION INTERCEPT
€ % LINEAR STRAIN Py «%  APPARENT ANGLE OF INTERNAL FRICTION
LA AR % PRINCIPAL STRAINS ‘l“R kpa RESIDUAL SHEAR STRENGTH
3 kra MODULUS OF LINEAR ODEFORMATION T, kPa  REMOULDED SHEAR STRENGTH
<] kPa MOOULUS OF SHEAR DEFORMATION 5 Y SENSITIVITY ¢ .;.‘!....
" ; CORFFICIENT OF FRICTION ’
PHYSICAL PROPERTIES QFf SOQIL
£ kg/m® DENSITY OF SOLID PARTICLES ¢ 1L,%  VOID RATIO #.n 1% VOID RATIO IN DENSEST STATE
A kn/mz UNIT WEIGHT OF SOUD PARTICLES f 1% POROSITY ly 1 DENSITY INDEX -;ﬁm
R, kg/m® DENSITY OF WATER w 1,%  WATER CONTENT +] mm GRAIN DIAMETER
Y, kN/m’ UNIT WEIGHT OF WATER 5 2 DEGREE OF SATURATION By mm o PERCENT - DIAMETER
P kg/m’ DENSITY OF 5011 L % LIQUID LIMtY TR UNIFORMITY COEFFICIENT
14 KN/m® UNIT WEIGHT OF SGiL w, % PLASTIC LimIT h m HYDRAULIC MEAD ORf POTENTIAL
A kg/m® DENSITY OF GRY SOIL wg % SHRINKAGE LiMIT a  m¥s  RATE OF DISCHARGE
73 kn/n® UNIT WEIGHT OF DRY SOIL Ip % PLASTICITY INDEX =W » Wy v m/s  DISCMARGE VELOCQITY
Bar kg/m’ DENSITY OF SATURATED SOIL 1 LOUIDITY INDEX s .‘.'ﬂ'...“,';!:. i1 MYDRAULIC: GRADIENT:
Yigr KN/m® UNIT WEIGHT OF SATURATED SOIL LA m/s  HYDRAULIC CONDUCTIVITY
P kg/m’ DENSITY OF SUBMERGED SONL Ie 1 CONSISTENGY INDEXs ~bom kn/m® SEEPAGE FORCE
' kN/m® UNIT WEIGHT OF SUBMERGED SO Spax LR VOID RATIOIN LOUSEST STATE



WIMITRY OF TRANSFONYATION AND COMMUMCATIONE, ONTARIG O« MT« 308N S-TH

156 156
EC{)N!‘G. LINE
154 j£8 couecron " 154
D I
152 152
-Tm CONS N
;mw 30 5 L IRCES ;s CRGANICS 150
) 8 >
18 - 0 e e e r) e 148
- i} e
?‘ = o
T 7 .
154 i ¥ WiTH FRAGMERTS OF 144
s SHALE_& UMESTONE 142
-
HG 140
Weathered
138 " 138
CC_THiN LAY ]
136 OF LIMESTONE 136
jix 2 A A 134
102 3
RS
148 CONTAGE LINE 148
£ B COLLECTOR
6 : 146
80 3m CONE
144 : .;’G, = 144
142 A g S 142
L5
SHALE FRAGMENTS- RS
140 140
138 Weathered L] mracr ‘38
o0 &
136 OCC_THIN LAYERS ™ SHALE BEDROCK : 136
OF LIMESTONE  —i
134 8 B 134
2 03 ri
'y e ¢
148 48
6 146
- 8/9.3m CONE 144
R
. . 1@
142 A 142
’4 l‘ Y ,: | 4%‘.(:;
s Weat hered ; 140
T OCC BANDS, OF
Be TMESTONE 138
136 - SHALE BEQRGCK 136
134 C C i34
1 104
& Wi NOT
156 ESTARLISHED 156
i CONTROLJLINE
EE COLLECTOR |
. 7
152 i; 152
X >§ 5( 4 17 §}§2§
150 —— YK 150
148 , é 5 ] - 148
- | SHALE & LIMESTONE
cas 2 FRAGMENTS 156
77 RS e o Lid"aV Ve 144
ROERZ Bl Lerey
u2 SHALE FRAGMERT E% MR 7/{' 74 Pt 4z
SR M T ) AR R
s %ﬂ&*?&m}mm
2 13 = ..y@at ore: 40
128 e PO 138
H, by ¥ & cm
3 WITH TR TATERS OF 136
LEMESTONE
134 D 5, i34
192 ~ 132
SECTIONS
SCALE
HOR 10m 5 O W
VERT dem 2 O ém

SOIL STRATIGRAPHY LEGEND &

FOL 3057908
FOT G+300.378

3050 M —_
= S

METRIC

DIMENSIONS ARE N METRES
AND SOR MILLIMETRES URCESS
CTREAWISE SHOWN.
STATIONS ARE N
KLOMETRES + METRES.

CONTROL

LINE

_p1& 104 12 & 103 13 14
150 160
158 58
158 156
o PROPUSED GRADE S——r T
\ 15F
152 \ 1973 03
50 150 ‘o
[y
v 1973 03
48 \ S / 148
\\ 1 Y /
e \ % §3 et 1973 11
144 it s 14
o — S —ISTRTETE F i : 140 1982 0
R Weothered e e e WGt hOTEG IR ] to
138 T e m———lSS 138 1962 o1
SHALE BEDROCK SHALE BEDROCK
136 - 136
134 : 134
132 = = & 132
3 3 3
130 Lye. 130

(R
S

, [T
WY

FiLL, {Reworked Till}
SHTY CLAY, SOME SaND
VARYING AMOUNTS OF GRAVEL

Firem to Very Stiff

SHTY CLAY, saND & GRAVEL
{Glacial Till} S5tiff to Hard

SAND & GRAVEL
TRACE OF SHT & CLAY

Loose to Dense

PROFILE CONTROL

HOR
VERT  &m 2

10m -5

LINE

LA
T3 180w
Oy &1
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